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Abstract 



A particle sensor for a semiconductor device 
fabrication tool scans a laser beam through a 
measurement volume immediately adjacent a 
wafer during processing and detects light 
scattered by particles adjacent the wafer. 
Scanning provides a real-time count of particles 
without interfering with processing. Detected light 
can be forward-scattered, side-scattered, or back- 
scattered depending on available optical access 
for a detector portion of the sensor. A pulse in the 
intensity of scattered light results each time a 
particle is scanned. Because the scanning velocity is high relative to the particle velocity, each particle 
may be scanned several times while the particle is in the measurement volume. Analysis fits a series 
of pulses observed for a single particle to a Gaussian distribution to determine a size, position, and 
velocity for each particle and a time-resolved particle count of the particles. The detect ed pos itions of 




particles are stored for targeting subsequent surface scans of wafers to detect defects. 
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-r&izMz* Mme 3 oar^n^fi^f-^mEffi 

J:Vfia**fT-3 t-?M*m»6 4 0 ^JStt^t 
A-D^«|f|6 5 0«±fetr-^mffffi$r7 ; -fx 
^;HIfcS5iftL-e<^-r ^;l-fflSr3>-b , a.-^-f >^ 
7i-X6 7 Oi^yta-? 1 80C3M-S. T-^n^ 

m^<r> t- ^ «D»ai»i4jajaiT* 0 a* ox -^4> 

[0035] #v^pxw^Px«i$:S:^-r4^c b 

-^€^tus§6 4 ofcus-e-L^^xia^wae 6 0 

T'^VPxmEtr-^<icr)8 0%fc<tV : 6 0%OB#jS?r# 
yN-^X(7)f^T'^-ri)o ^kXt»B#0N»6 6 0JS-?- 
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^Jill6 8 0*^c7)mJITOF^±f2^V^«JEtr 
-?46«D8 09Stf)Bfo£fc 6 O%OB*j&fcOlffl05B*|ffl*C 
JtCT-r i d fc-f 4 . WE T O Flffl#^b'-A 
13 0<o*t*4 r^BtPalj tfcifcW-fi. -*-$r;b 

*>. 5t*tr-i» i 3 o^Bffflrtstae^^^ffioiE 
8 o 6 o %<n& k nmzmoih ^rst . jg*t 

<7)Pfel±-feX'fc hfrhX'hh. A-D gjfttt 6 5 0li 
mETOFSrx-f i^HI^^U ^Of^7M 
£rj>-b"i— y?7x-X6 70* { 3yei-; 1 

8otctt^-rs. 

[0036] #J3'Jfs6 3 0 , b*-?ffi8StiJSS6 4 0 . A 
;^^-*f§56 6 0. B#H-«ff^Ml6 8 0. A-D^ 

§ p c s v^-H»Kflrt»fi^!MBariiiftT* 

I). WHQSgSl 7 Ofci^b'-A 1 3 OtfO^S^lS] 

lEttm^FiHiKe i o«#^fi#£3££U 

tfSW^TKSflSl 2 2fcit/^b'-A<7)«)£cD|P]£ 
^mtXo^z-th. iO*B»fl|#tcj6»LT, A-D 
^J&£I6 50feir;3yt:i-Ny^7x-^6 70 

j.-^ 1 8 0tcf*te-f £. «M&iiifiUI[IlS&6 2 0ii# 
J3'J3s6 3 0&JtfBtt;WHnK6 1 0£i&Si2iT.. 14 
a»«<0»7*«fi&t4. #MS6 3 0#gBlWWFIiI 
SS6 1 0*^c7)*-^fi^c0^£7)«aPai*I^^XSr«| 
ajt^o^^{i*^tiitfeatl]SS6 2 O^nyta 
-f V ? 7 x 6 7 0 Jii-CWRiftTS #E O E £ 
3>-b'i-^ 1 8 0KiM4. 

[0037] Z<DWWLfeTim^<?)$>k V^ift 

<^»@*(6]i4a. A^un&B. ftaarfoaufiiMh ^ 
^¥Mtsii:^iPi^aefiit^^^-r&. it*, ay 

t^-* 1 8 0ti±IE r^mmm^ r-flzg-JZ %<r) 

mn^^mm 1 2 2 fc*H-sttS3ri*Hffit£*je 

^lEb'-i. 1 3 0«>|>Wf<!)illftflWI->teW 
£9. 7t3Eb*-Al 3 0£S*fi£ LX&hb. fflROft 

fflH3t ( -ttttttwmSlrP t M^mKSim 12 2^0 

««ii:<oia<orait) t-ecomtei^s^D^sb'-i. 
tRtt^i-c^wsagiKijfettr-Ai 3 o^>iii£±ie?i$ 

ffB#Pa1t3J:t/*Sb*-Al 3 0^at!TCtiJ->fcttj&>£ 



[0 03 8] nyb-A-^ 1 8OU«»05j6SE#JB4: 
6 1 0<^ffi;fia>^^§fl£^<aft£T5£i6l>. 

[0039] mta^titzmm^nmjjmaxr/mm 

[0040] ««^>*S $*J J:VjaB¥SikaiKr* 
Kj«3«K*»&f*fc»t:» 3yta-^i80l» 

IH4t5j;t/a5{ifi#3 0 0. 4 0 0*$«tZ/5 0 

^'mcov>T^'^x^-^gcfg3 io.4i otjir/ 

fltfi^Sfifc** L-7 -y 7C»< ^ t * . J: 9t¥*BI 
ia«k<o±EWffi^>KWi, «itf. 5^'x>f. 

— SllnP (Optical Particle Sizing for in situ neas 
urements- Part 1) j % Applied Optics t£l 8 ( 1 
0) : 1632 (1979). -T4-. v=x^. ib)V*f 

m ^wMmm^tz^mw^m^mumm-'m 2 

gfj . Applied Optics ^18 (10) : 1646 (1 
979) , &£X/ : J— . 5 — . §Ann. d. Physik tt. 
3 0 (4) 3 77 (1 908) mMskJUzimZtlX^ 

( i ) xiwttntm®.. ( 2 ) mm&mn^mf 
( 3 ) l^-iraa**)**. Bcttx ( 4 ) mm-ff) 

[004 1 ] HMS^-kyiJ-WjEUVvtjQEIiSikiEL^t 

oS»* t - 4 Jfe sJJLh^) b- A*KUJ^-f 
#- HWtU^ $«n£<0BHm{=EEAR£ . b'- 
i±5^^ ^- H ( 4fcti#8KiS» ) iijBStU» 12 0rtt 
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&1 1 2a»fe<9ftSL#£»fflT#4i3fc7SEt*--.kl 
Batv^ d k . ftm&2s 1 2 0 ficOt'-Aft&ft;^ * 

h'Offi^KS-^T. nyta-^lSOtiV-f 12 
6 £i|lfflDft> & Lt:&&iP*X&t& . — p<0»»« 
f{±, 3yti-^18 0IJl/- 9*1 2 6*^<Ol^— T 

[0042] #^X#^^fflJL"Cftfc«<01 3% ( 1 

i^tijtaEtr— a i 3 oo<i>*naffl:s^tv>ffigi^t 
%M±m.<r>m 1 3 % ( i /e 2 > * -pb:-A*5MbWfi 

T-TI. BUST'S) 4) . 3yKa-^180lil/e 

oawa^wiSKo^&jtffi-r*. 05iisii£#:«i i 

5 *H3*Jj:tffla4 t-f-ix-en^L-?tfi^3 0 OHiX/ 
A 0 OCOHH^STJ: 0 fcav*iMrtWWofcWIFF£ 
@H^£i|f$0;#^x#:m-£gcffi5 1 0£*-fl>fI-s§-5 
0 OSr^-T. 

[0043] If^^HJfifiFO^^LTi^BJ^Jt^^ 



[ 111 ] £ <o»Bjf<o-o<oSatOT t i & MfflBtatSt^* 

i m 3 ] h i *j itxia 2 jc* t tz i a 3r«»^ * o 
[H4] mi&£im2\,zjfiLtz£o%m&=F*yv<n> 

[05] 01:feJ:tfla2fc5RLfcJ:3£t^^>^<O 
[ 0 6 ] HI £ fcliB 2 oaa^f -fe >Wfclh0Mrf-m 
1 0 0, 2 00 
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